Yv

VPeY Glicusy ((Fr = At jacs Jlu) O (alag o0 jlacdi (S0 )93 cusigs g pgls doliliad
50 ) S0 0t A3 Sl 5 (8,55 s

LA g8 A0 5uILT g (S, 98 (o 3
G389,y 3

d:‘.ad-“d-.\s (\ ‘;;3‘5 ‘:LC ;"3\‘;4st J:\.d‘ ‘\ GJ‘:, e.l.ﬁl@ G&;ﬁ ‘»:E:- "‘9‘ ‘;9‘.&‘-:0 (.’-\MA.. BV-L W) ‘\‘:.;JS MJJ—\AA”
SGLE e PaY g8 bl sl 19 fialS Lo sans T e

Ol lgial (olp mad caie (B4IS piige (S8 oS58

Ol olgial (lpial A slEils wlgo crusige 5uSiily wid ) ulis IS (g padals T
Ol Olgion! Olginn! _sxis olils 3l gn owikigo 54SCE1s 5Lty T

Ol Olgion! Olginn! _nis oils 5 gn owikige 54SCas caliul T

. B PR P
.Q‘ﬁ\‘*ﬂﬁcméﬁwjﬁdﬂ

hosseinshojaie1378 @gmail.com JJLM b..&:u.uf\s:a *

VEY/FYN tGE el pol VFY V0N el s

oS>

Jw b 5 &Sl (slsn oo LS8 Ul (sl commlio a5 i OBl b o i o S (ool ¢35 G315 a3
S oy b ol B e o bl 51 (S68 oa 518 eslizal 5550 Lid =S e G5 51 Sl g o

)béﬁ)‘}d}u\{aéﬁjgg}:}'Mw)ﬁqﬂ)}:L’ﬁ‘)b.g"_gw\cu\.‘i/ﬂéup&d\f‘)béh,}aﬁzﬁjbggl,w‘

c&‘fﬁb&%}‘ﬂﬂ}zal):.@lad.ﬁr4.“.>'|.>J.3‘_o-\.fu%J.édg:)ﬁ);:}?@¢}u.~w}f~)>gx54w}f~
5 I Ol 52 0305 a5 S5, ol 055 S 5 (555 Gla sy Sn law i (S35 (15 5 Sl

LS ol a5 53 o p e s 2 3l g 1238 13 (1 3050 (S s8I 03m5T s b o i it Lz

oS el e S ST Y o A s e 5 (O Lild s e Ol 4 ST a5 S 0

Ly oled v b ys

WS35 BBl G 55wy B LT 10 5 gunls”


mailto:hosseinshojaie1378@gmail.com

VEOY Glieas) (Fr = adajae Jlea) 00 oalas o jlac (S 53 cuunigs 9 p ple dolilad YA
389,130 (SLaca 93t p35 5allT 9 (80565 (orty 2

Investigation of corrosion and failure
analysis of Instrumentation tubes

Hamidreza Gorjit, Mohammad Hossein Shojaiel' 2", Pegah Ghasemzadeh?!, Amir Karimit2,
Ali Fatehi, Abdoulmajid Eslami'®, Mohammad Ali Golozar'#, Asghar Ashrafi Laleh?®,
Mojtaba Gholamian®

! Kavosh Sanat Sheikh Baha'i Company, Isfahan, Iran.

2 MS.c, Department of Materials Engineering, Isfahan University of Technology, Isfahan,
Iran.

3 Assistant Professor, Department of Materials Engineering, Isfahan University of
Technology, Isfahan, Iran.

* Professor, Department of Materials Engineering, Isfahan University of Technology,
Isfahan, Iran.

® Pardis Petrochemical Complex, Asaloye, Iran.

* Corresponding AUthor: hosseinshojaie1378@gmail.com

Submission: 2023, 03, 21 Acceptance: 2023, 07, 22

Abstract

Instrumentation tubes is a special type of tubing selected based on material composition for the transport of gases
such as clean air or fluids in precision instrument equipment like pressure gauges. One of the primary reasons for
the degradation of these tubes is corrosion, a well-known issue in marine environments. This study investigates
three types of tubing: unused tubing not yet in service, corrosion-resistant tubing in service, and degraded tubing.
After metallographic operations, the microstructure and corrosion areas were examined using optical and electron
microscopes, and the corrosion properties were analyzed through cyclic polarization tests. The material of the
tubes was also validated using spectrometry tests. Following the analysis of degradation causes, the results
indicated that inadequate attention to the selection of tubing material, operational conditions, and the degradation
of oxide layers are among the most significant factors leading to tubing failure.

Keywords: Failure analysis, instrumentation tubes, corrosion.
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